Suitability of Macrolampis firefly and Pyrearinus click beetle luciferases for bacterial light off toxicity biosensor.
Bioluminescence is widely used in biosensors. For water toxicity analysis, the naturally bioluminescent bacteria Vibrio fischeri have been used extensively. We investigated the suitability of two new beetle luciferases for Escherichia coli light off biosensors: Macrolampis firefly and Pyrearinus termitilluminans click beetle luciferases. The bioluminescence detection assay using this system is very sensitive, being comparable or superior to V. fischeri. The luciferase of P. termitilluminans produces a strong and sustained bioluminescence that is useful for less sensitive and inexpensive assays that require integration of the emission, whereas Macrolampis luciferase displays a flash-like luminescence that is useful for fast and more sensitive assays. The effect of heavy metals and sanitizing agents was analyzed. Zinc, copper, 1-propanol, and iodide had inhibitory effects on bioluminescence and growth assays; however, in these cases the bioluminescence was not a very reliable indicator of cell growth and metabolic activity because these agents also inhibited the luciferase. On the other hand, mercury and silver strongly affected cell bioluminescence and growth but not the luciferase activity, indicating that bioluminescence was a reliable indicator of cell growth and metabolic activity in this case. Finally, bioluminescent E. coli immobilized in agarose matrix gave a more stable format for environmental assays.